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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the automatic focusing 
device by which accurate focusing is conducted even for an 
object with a low luminance at a remote distance or an object with 
a low contrast. 

SOLUTION: The automatic focusing device has an aperture and 
shutter 102. a focus lens 105, a focus lens drive circuit 108, an 
image pickup element 109. and an auxiliary light source 128. Then a 
system control CPU 115 compares a luminance signal outputted 
from the image pickup element 109 when the auxiliary light source 
128 lights up the object with a luminance signal outputted from the 
image pickup element 109 when the auxiliary light source 128 does 
not light up the object to control the focus lens drive circuit 108. 
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*® ® t±i;tf{i^*^ e> ^fe¥i*ffl«f a « t> t-fi^ -r 
[tS5Rja2] H^jt3^2®^ftt^^lg®ai:'3®ffiBliltt^ 

S^^i:^*^fi^0^b^:B#®ButB^2®^SiiS^IS!ffl^ll;^i:^ St 

[WsRiaa] Huf3^2®JfttB^|§®ttS:'3®*illi:{is 20 
^£^^*!£B^H^bfcB$®mjf3^2®atB^IScDffl;bi:^ ^ 
•^^■^mm b'fe v^B#fflHfii3^ 2 ®tttB^«e®J±3:t» i:®it 

^m(Dtiitim^i)^'b^wit-(omm^mi:>-rm^^miii-t so 
s^2oatB^isi:. m.m»^mBM-r^mm^mt. m 

8S7*-*;^b>X)|gl!;^iaS:$iJfflIU. huBB^ 1 ©ttttS 
^|g®ttJ:tj{CjSliTHlJi3^B^#S;S:S)J®b> 
^bfeB#®m)t3^2©aiU^IS!®iti;bi:. *!t^{*:^£fiSH^ 
v^B#® miS3^ 2 ®fflttl^e®{±l:t7 ii®fflg3t:S*jS b 

TBut37 u >xigi&#ia!$$ijffli-r ssij^^iei; 
set -r gi&^^R^M. 

[iS5Ril5] mitB^2®WtB#IS!®tB;bofflMi:{i> 
SE¥^^;^&BgB^bfcBt®m^I3^2®tttb^©®tB^^i:^ St 
^i**BSB^b«:vMKfOmjt3^2®ffltB^I8iOai:t;i:ffl^ 40 

[f9SJiM6] HliH3^2®JiliiB^gi®tB*OtSKi:ttv 
a^¥^*^£fi3B^b;tll$®H^^BB^2®^StH^^B®ffl;t^i:^ St 
b^vM}#®BufB^ 2 ®wai*©®tll:b iiOlt 

[^B^®Si^;&UiB^] 
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CO 0 0 2] 

[tte3t5®ftJB] iiE3K*»^S^X5^;u*;^7-?>t;5^:i-*^ 
V >&: t:T- {± C C D if®fi«^? A> c, f# c, Sff JKfg ^ 
®iS:^fiE^As«;*:lc * S V > Xtfira&^^SfiEl i: -r S X 

0 8 {C5^1- J: o {c«»ia®{cS* bTtf^ge^a-^iUJSi^ u 
7i:b. C®iii5ffll*l®S^^<*t5*b-CWS{5^®i^^fiE 

[0 0 0 3] *fc-J^a{cS^:i:#:^iJK*s{g^^i:^^±LED 
^o«a«j)t&St¥<*:K:[RHtTS^t-rs^^{cj:5x Si^ 
i*:»]K^&iiS< b-t:m^iB®■&^^it;^'^^£fTo■cv^fc. ^^.{c: 
1«B&3fcaSi:S:>tfflU'>XJ:®P^{3^'J >v M?S:AnT, 
COy^U >;/ h®/^^J'->*sS^^«i:lCfpHtTlS^t^n5 i 
■SKDEco-r^b'^s ^^i$®=i V h^X hSrlgtoS J:5{c 

[0 0 0 4] 

[^B^A5)i5?^bJ;-5i:-r5^S] bA^U MltJ^feOfUji 

sE^t:{±[;s]S*sfes®-r-s ^av^sgsi^cssiwa®{av^^ 

^«:{:: fSi ft -C^iBii^ ^ b T St¥f**s+^^ § ^ 
Ci^B^^n-Ts H!il3®aja»3;)?SCK:ioT-&««;<tS:fT 
^Ci:A5HISt«:oTb*a<, 

[0 0 0 5] tfe5a<T3> h^;^ h®{SV^m^ftS:fl 
^t-S^^fz*,. milB®X'; htci5^*spB^tJ5:?, 
fx HilfBajS?3:^;K{cj:-DT-&^^a&<'^Sff^3i:AsSil 
{c*c-3Tb*-5. 

[0 0 0 6] *^B^tttuiBse3t5®rpgSiSs^?i-ri.fc» 
3> h^;^ ^®^av^^^^*^c^bT^)IE8fi?&:-&kffi^;ft^<£ 

fro C i:*ST-? S ea&^^^^g®a«<fe@9<]i:-r-5o 
[0 0 0 7] 

gf±> Tg3®fi§fi£fcJ;oTmjiB®Sfi<]^£«fiE1-5*>®T- 

[0 0 0 8] (.1) ^Wi^iSL(DM!^mminv-7^-:f} 
Xl/>Xi:> 1^7;^-— A:^L'>XS:IEl!;-r5 7 3i-— 
V>X|gt&^©i:v H!li3>'*-*XU>Xfc«ttDTii5£^ 

^imt>i-mmmiii-r?>m 1 ®tttB^g!i:. mm^m 

tB-r5^2®Jffiai^©i:. St^f^SrMB^-rSfi^B^^g! 

milBM? l®Jl6tB*©®tB:^{c/^;bTHui37*-*p^ 
U>Xigli;^IS!^^J®-rSi:tt){c. huI3^B^^|S^$iJ 

S!t^?i*<&R^Wb«iVM^®mltB^2oattl^g!®{t);tj 
i:®ffl8|{cStf& bTBui37 *X U >X|gi&^©^$iJ 

So 

[0 0 0 9] (2) mmm2cDmiii^m(Dtiiti(Dmmt 

tt. *g¥<*<&,H^B^b>tll#®Hut3^2®ffltB^SSffl(±l:^ 
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}i(omx-^^m^<^t-r^mti (i) i^mm(D^m-^ 

[0010] ( 3 ) mfBB^ 2 (DmHi^mcDtiitKDmmt 

t(D]tX'^^m^<^mt-r^mm (i) {cfs^©gii;-& 
[0011] (4) ^^i^m<Dm^mmt:n oy:i—i] 

^5^t)-r{i^S:atB-ri.^ioatB^g!i:. ttjiBjtm 

ii. BulB^ji— :^Xl/>X|gl&^g!>&SiJffllU. mJlB^l 
<*^^B^bfc^fflHljfBII2 0fflHJ^®!0ttS:bi:v S^^i* 

^/s; bTHuga^ *-*x 1/ >xigiti^ias:f|ij»-rs$ij!ii 

[0 0 12] (5) miB^2®«)tB^f§®iti;^CDtBMi: 
tt. %6;?«:^fe!'^Wbfell$©mj|B^2®ttm^®Offi:'a 
fcv «S^I*:iSrMBJb^vMl#©HuaB^2©ttitl#IS!®Hi;d 
i:O^T-feS»<&1^^i:1-5Huf3 (4) tcsBHOitt^ 

[0 0 13] (6) Hul3^2fflfftttl^g!Otil;trcD|@Mi: 

«i¥f*:<&H^B^bfeB#©miH3^2©atB^g!©tB:^j 
i:. S^^f*S:MBJb^V^B#®HtIia^2©JSttl^fiS!OtB;^ 

t(Ditx-$>?>m^^mt-r ^ntiti (4) {ci3«©e®^ 

[0 0 14] 

[^W®*Sii®BSg] mfB3®Fpg®^^«??*-r?.fc»lc* 
i:^ Hui37:t— AX^'>X^&IKt^;f 5 7*— AXU>X 

W^SttMIB^ 1 ©Jftl±i*«S*^?>©tB:^tcj5SbTmil37 

*-:;!jx \y >:xmm^m^mmi-?>^m-^m^mx-;&^ 
X. mt^^m^t^^mi)''o(Diiitim^t'^^mi!^<Dmm. 

B^-rsfiiB^^©5«L. mi^^m^mtis msmm^m 

tli;'ji:®fflH{CiS bt mII37 *-;t;X >XSB1&^I9!S: 

[0 0 15] S^^«i^©^^i^^g5&fTd7;*-* 
Xl/>Xi:^ HulB^Tf— :<jXlx>X&|gi!l-rS7*— * 
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■^^«!tB-rs^l®ffltB^®fc^«Lx ^«:©l!;<t<£SiJ 
?91t-S$iJfflI^®!ttBu!3^ 1 ©JftttS^ia*^5>®tll*{3jSb 
ThuIB^ *-*X U >X|gtt*g!?£$iW1-5at&-&M^ 

ii.<Dmm.^^t>-rm^^mmir^m2(Dmtii^mt. m. 

7i—fi7.\yyxmm^^^mmh. Bui3^i©atB¥@ 
10 (Dmt]^tt:'-\:.xmmm.m^m^vm\^. w^i;i^t:mni. 

v>^OHui3^ 2 ®JfttB#IS!®ai:'3 bT HlifB 

7 * - * X U > XIEl&^glS: $iJ25-r 5 mmW^X 5 . 
[0 0 16] mii3BS§ti i 5 . jSt>ggg|tcfeS»JgOffi 

[0 0 17] i¥lffl'5:?i$^4^J!5fi^JJCj;piJiB^-r5. 
[0 0 18] 

20 4#MbTlttB^-rSo 

[0 0 19] (^lOHSffifi^J) WT, ^HS:#MLJ&;*s 
e>*^B^©^l©^Ji6«f!)SBttB^t-S. 01^i^ =*:^B^© 

[0 0 2 0] laS^© 1 0 l{i@^^>X. 10 2{±iK!3 
SO^i'-V'^^'-'&ifC^feS^JffliasW, 1 0 3ttiK»)StJ' 
1 0 4tt^tl-^i>-V <y^— Jfeif 
1 0 Stt^sB-rsJi^lg^ 
±»C^l^i&^tJ-y--5fe»©7*-*XU'>X. 1 0 6tt 
30 7:4— *XU>X1 0 SOU-fe-J/ htfiri;S:t^(±J-r57* 
h-rV^^X^. 1 0 7{i7;i— 5!7Xl/>X|gl!j^— 

1 0 Stt^-^J' 1 0 7?&IEffi&UT77t— :<jX1x>X 
$:l&*»-r7*— *X L/>X|gl&ls]EST-fe5. 
[ 0 0 2 1 ] 1 0 9<iSi^«:A^e>©HI*^SS^fs^{c 

^^■rsfi^^^x 1 1 0 1 0 9 ss&ft^-a- 

^^^[p]gS (JiiT. TGi^lB-T) s 1 1 U±m^^l 
0 9©{±J±f>''f XP^*©fc»©CD SHES-^A/D^gl 
mi{cfTai^i^ff$lf*i[MllES^fiS^tmjBi!LSIlISS. 1 1 2 
40 ttA/D^iSS. 1 1 3iiM«:/7r;^^'J. 1 1 4tt^ 
^ 'J ©Sg*^» ^-^ D R A M© U 7 b J. S&#$:©JfflI-r 
•i.tto©^^:';:3> ho— 5T-feS. 
[0 0 2 2] 1 1 Smti^i'-'irVXJ&ii-v'XT^'A&^iJ 
ffli^Sfca©^^ ^nr»y hD-^, ll6ttS{^1«B!j 

©feto©s^N^;^^^©)K^4«t>-r»{'^*?>a5. 1 1 
7tt:^3/^siia5*^p.»{^-rsfc»©a'f^sp> iistt 
«^s<jic»§i^x.Rite«:^if#et4^^ i i 9(i^g3 

f SUSSfi:!--;' bi:©^ ><5'-7ai-x. 12 0{4S^ 
50 S?E>5;ffi?M^->;' 1 2 ltt^lB^Si3^JSi*:i:©S 
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[0 0 2 3] 1 2 3it'>^v^Aizmmi^X-t^rzSf><D 

1 2 5<±ji»^^>/w;^'r >v5^ 1 2 4(Dm<r^. mm 

^ff aa^^'T (WTx SW2i:IB-r) . 1 2 6li 
[0 0 2 4] ife{C^20:7D— 5=--^— h<&#MU-C*^ 10 

[0 0 2 5] ^c:T•{iAF:7^^i:LTii^^^^A^e.^#^> 

0 IT-ii^'T >:^'f >;'5=- 1 2 30tt^S:t^tBb, ONf 
fenJSS 2 0 2^mtio S 2 0 2f{iH3^j®{*l 2 2© 

m^m^m^. m^mt^or-ibtnts 2 0 s^v-jti*^. ^ 
■ST-'&ttnKs 2 0 s 2 0 3X'iitmmmi^i 

2 2£D^^fi3&so-r-fei)Cii<fc^^u-r s 2 0 i-^ii 20 

tr. 1 6tc^^^SA»3l{±|l|^xU^ 

T*)J;V>, S 2 0 4T-{i7;*— *;^b>Xl 0 5$ 'J-fe 
>y b b«]^{4g'v^l&-r S. S 2 0 5 T-{± S W 1 
S^'^x ONT-fen«S 2 0 T'vjt^^ji, ^dT-^dttttlK 
S 2 0 S'Njitf. S 2 0 6X-itji^ 1 2 SCO 

tt^S^-^> ONT-fetlKS 2 0 ^^X-tm-fixt£ 
S 2 0 1 '^xjttro . 

[0 0 2 6] s2 0 iX'itmi-r^m 3 icTT.-tyxn-^ 
htcL/feASo-r^^t-— ^;^U'>xi 0 5<£igi!;-r 30 

5. S 2 1 0T-f±SW2®^^^^^'^. ONT-$.n«S 

2 1 O'N.. ^^T-JSftn^s 2 0 g^xjitro s 2 0 dt- 

ttSWlOtt^SriS'^. O-NX-&tllitS 2 0 8^m^. 
^dT-'5;»tn«S 2 0 S'viitro S 2 1 OT-fiESfCS^ 
■r7n-5^-\'-ht:btAioTJi^i!>{^Sffao S2 1 
lt-ttfB^J^«;l 2 2®S^fiS^'^, S§fi*soT-ife 
n«S 2 0 S'v.ji^^. -^^T-J&lj-tvfiS 2 1 2{Cjitf. 
S 2 1 2fttSW2 0tt®4^'^> 0NT-3fctttl(iS 2 
0 9-.iitfc 

[0 0 2 7] 03{i, E12®X7^>;/XS 2 0 7tC*3lt5 40 
AFl&#S?Nt-7D— ^-V— ht-feSo 
[0 0 2 8] * t*X7^ XS 3 0 1 xmSt^m^ 1 0 9 

<Diiitim^i-^^^i^mm^»iii-r?>o s 3 o 2T-{is 
u m^faw.±T-fen«s 3 1 2'vji«t)i, ^ot-'&itn 

«S3 0 3'vjitr. S3 0 3T-{i7;*— *Xb>X10 
[0029] S3 0 4 T-ttffi^*^ 1 0 9 (DlUMm^lfi 
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t-r^o S3 0 5T-{±S 3 0 4-eactlil,fcM¥{*)BJSY 

opp^>'^>;/7 7'p<^ u 1 1 3{ciatt-rs. s 3 0 st-tt 
nm^ 1 2 8 *j^«-r s 3 0 7 T-a^i^^? 1 0 9 

^(D^Wi^nS-^YontT^o S 3 0 8T-ttS 3 0 7T- 
^ffibfcS?¥<*»aYoNSr^'?>;'7 7^^ U 1 1 3tiBft 
S 3 0 9T-ttS 3 0 5. S 3 0 8 T-^n^niBm 

AY = YoN — YoFF 

[0 0 3 0] S 3 1 OT-ttS 3 0 gT-SmUfcAY^m 

^mtitmi.. m^fflw±«:^>Ks 3 1 2^^^^, 

X-tjiif tilts 3 1 1 ^mtSo S 3 1 1 T-ttMSiJ^te 12 8 

^fi^T-rs. S3 1 2T•{i^iB■rsE4©7D-5^■^'- 
[0 0 3 1] S 3 0 9 ^C^3V^■r^ YoFF , YoN®MS:St 

=Yon/Yofp 

hb. Y' SRff:^fS ©B#S 3 1 2®li-;>1^m$:ff 
[0 0 3 2] 5^V^gg^^CfeS^fffi®^gV^S^3i:{4:^fl^•r 

ttTWaj^SrS^^ bT *.+^{3S^W^n-r«^ bfel^® 
iWJSi:S^b'5:v^B#®)!iJKtt^^fc^i^^^^t,75:^,^„ 

EP*.v 1fS!J^fc<&S^bfe®^i:«^fcb^V^J©^OK^^^: 
iff JK®II AS'J> ^ V > B${c l,tm.^i^*^^ Kicib^tztblzmm 

tag (.z^x-immmuLm) (c^ab^s. ^ffili!J^fc^fc«^fc 

b bJfe V>S^®^^<*i{f sen AS;*; § V ^ 

{iffii¥f*:ASjfi<(cfeS*,®i:*iJ|gfb. ilS®t-^«^tB 
{c<ti.ffliJiigi(;#^fTao 

[0 0 3 3] ^4fi. ^3®X7^<:/XS 3 1 2lZiHf^ 

^WLthmi'f^Tfi-ryc—^-'f—hx-tb^o 

[0 0 3 4] *rX7^>;/XS 4 0 lt-{i7;t-*XU> 
XI 0 5S:X:^-\'>gij(&fiLg(C^i!;-r^o C: T- ttX :J|r 
^ > Mir&tfi[g fflJSBte H {C ij {t S MESS {c BS^-r S * ® 
i:-r5. S4 0 2T-{i*l^ifffifBi:7;i— *XI/>X1 

0 5®{a@&fBiSi" -a. 7;^-— ^xv^xi 0 5®<sa 

©t^ffltt^;*— *X^>X|gl&^— ^ 10 7 ICXT^u/t 
>i5^^-^SrfflUTV^S:®^{i. 'J -fe hteat^tBffl® 
7 h'T ^iJ'^X^' 1 0 6{cJ:oTt^t±S^n5 h 

A» ® tSMiSa i: b T t^ffi ^ n S o 
[0 0 3 5] S4 0 3T-f±U>Xtia*s;;^^-^>i^7{4 
gtCfeSA^ifd*^^'^, iei7{4gT-fetlHS 4 0 5's, 
)&(ttl«S 4 0 4'Njitfo c:CT-ttX^-^'>SIT{4M^ 
«ijgE®ffl(C:fc{tSSi£JStCaS:^^S*»®i:t- So S4 0 
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[0036] S40 5fttS402 fl3m {.tzMf^mm 
(4B^featB1--2>, S 4 0 6T-ttS 4 0 5t-§3tSUfcs M 

[0 0 3 7] S5{i. @2lc43»t5:?C7^';'rS 2 1 OCD 

Jii^iftf'^© * ^ r -y- 7';u-5^ > T- s 5 o 

[0 0 3 8] *-r::^7^ 5 0 1 T-St^t*:«iJg$:«iJ^ 
■r S. S 5 0 2 T-tt S 5 0 1 T-«iJ^ bfe^^^^lWlKlCiS 
CTti^^^ 1 0 9'<0Dg^^ff -5. S 5 0 3T-{iJi^ 
0 9om:*7y WX|^*^A/D^*^Hij{cff o^Ni^ 
ffJiM'&if^ff a. S 5 0 4T-ttmie5!!aiel^l 1 1 *^ 
e,CD7':^D^M^$rA/D^ig|^l 1 2 !£ffll>T7^i?^' 
MS^lC^^-rS. S 5 0 1 2*» 

f>OttJ;t;5^— ^57$:^^ 'J rj> hD-^ 1 1 4S:n-b-r-'^ 
1 1 3^-n^iZll$,mT^. S 5 0 6-r-li 
-'•?'y7r^^'; 1 1 3f*icD7=— i'4;'<^'J :3> hD— -7 

114, IB^j^f^'T ^ 1 2 1 :&^bT*pi 

^*<*{C^a$tlfe;>t^'J*-H'&:ifCDiB®{««i;l 2 2 

[0 0 3 9] W±iJiB^bfeJ;at^JfflI?£ffa^i:K:j; 
[0 0 4 0] (^2 0S?Jt6«?iJ) i»j{Ci@<Tn> b 

[0 0 4 1] mi(Dmmmii\simizm^ti?i^izm^^tz 

[0 0 4 2] mSli, E2t:*J{tSS 2 0 7®AFi!j-f^ 
?&^5-r-9-7';i/— 5=->T-$.S. SrS 6 0 1 -C-tt^::*— * 

;^u>xi 0 5$:x^^>paj&{ficBic;^a&-r.5o ccit- 

ttX dp -\' > MSgfflS ?&ffliJE§3gH{c S ^PSaSg{Ca5S■r 
St)Oi:■^-5. S 6 0 2T-tt^j^fF<ffifBi:7:*— 

>xi 0 5o^ag&l3^t1-5. 7:*— :^xi/'>xi o 5 

®{4M©t^ttitt7 3C— *X^>X|gS!j^-:J' 1 0 7{CX 

Bim<D7^ h-( >^7X^ 1 0 etCi-pTt^^tB^^xSU 
•fe>^ btfi[SA»<&coffl^{S5[®i:UTl^tB*n?). S6 0 3 

$lT{5iS{Cfe*l{SS 6 0 S'N, iSiifixitS 6 0 4^ 

3eJS{Ca§:^-rs*)®i:r-S. S 6 0 4T-(i7;*— Axu 
>X1 0 5&IEl&bTMj£;?(ai'Nfi(f^Sl&*^t-. 
[0 0 4 3] S 6 0 5T-(iS 6 0 2-r-!3«bfcM.^i?<ffi 
fllO(t'Og;:*c:ffiT„Ax S:Jd3tB-rs. S 6 0 6T-ttS6 0 
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2T-i31Sbt^.-^lf{ffi{B®4'©ft'hf»TMiK Srft&tB-r 
5, S 6 0 7T-(iS 6 0 5, S 6 0 6 T-ftUi bfc^;^!? 

AT = Tmax — Tmin 

t-r^o S 6 0 8x-its 6 0 7 x-niULtz AT tm^m 

t^itmi^. ^^fflW±*e.S 6 0 9^^, ^oT-«:ltn 
«SS 6 1 I'vjitr, S 6 0 9-CttS 6 0 5T-atBbt.1S 

10 0 SCDffiS^&atB-rs. S 6 1 OT-ttS 6 0 9T-atBb 

:*xi/>xi 0 5:&^i&-rs, seii 

T- «i^i3-r S 0 7 © 7 D -f^ - h {C b fe T MStl^fe 
1 2 8 CDSS*)t®t^aiS:ff ^ . 

[0 0 4 4] E7«i, ia6©X7^>;/XS 6 1 1 tC^JltS 

«aJ^tesi^1^alo•y■ 7';i/-5=- > -r- ^ s » 

[0 0 4 5] S-rX7^«i/7'S 7 0 lT-(i7;4— *XU'> 
XI 0 5&Rlr^{4g'N^l!)1-5. c:®B#©p)f^{4g{iM 

s 7 0 2T{4iii^?^^ 1 OQ (Diatim^t^^^m-ii-mm 
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